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Measurement of Proton-Induced Delayed Neutron 
Cross-Sections .at--800 ftIld 4BOO l\ieV1 RANDY SPAULDING, 
CHRIS MORRIS, STEVEN GREENE, GREG CANAVAN, ZHEHUI 
WANG, MARK MAKELA, LAURIE WATERS, KIWHAN CHUNG, 
FESSEHA MARIAM, JEFFERY BACON, Los Alamos National Lab
oratory, MATTHEW MURRAY, FRED WYSOCKI, GARY HOGAN, 
Los Alamos National Laboratory - Energetic proton beams are being 
used to explore delayed neutron emissions from a variety of materials in 
support of national security goals. To accomplish these goals it is neces
sary to have a firm understanding of the time structure of delayed neu
trons emitted from the daughter nuclei of spallation, fragmentation, and 
fission interactions in structural and shielding materials as well as fission
able isotopes. Results of experiments conducted at Los Alamos National 
Laboratory (LANL) at 800-MeV and Brookhaven National Laboratory 
(BNL) at 4-GeV are presented. 
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o A<8 

1 9 <= A < 17 

18 180 

2 17 <= A < 50 

3 50 <= A < 90 

4 90 <= A < 209 

5 233 <= A 

No beta precursors 

Large cross-sections, very short half-life 
9Li (178 fiLS) 
Enormous (p, 2p) cross-section 
17N (4.17 s) 

Cross-section drops with A 
17N, 220 (2.25s), 16C (747 ms), I8N (624 Ins), 19N (271 ms) 

Cross-section and time signature fairly constant 
SICa (lOs), 4BK (6.8s), 49K (1.26s), sOK (472 ms), 44CI (560 ms) 

Cross-section increases slowly with A, small long-time tail 
87Sr (55.65s), 1371 (24.5 s), Br (16.29s), 85As (2.02s), 91Br (541 ms) 

Large long-time tail, significant multiplication factor for fissiles I 
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